Many epidemiological studies conducted in the last several years have reported associations between exposure to airborne particulate matter, measurd as PM1O (clO 
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The 4.5 million inhabitants of Santiago, Chile, are exposed to high levels of air pollution during a significant part of the year. Located in the western side of South America, the city frequently confronts strong anticyclonic conditions that cause a thermal inversion layer at a height of 600-900 m above sea level. The city is in the middle ofa valley at an average altitude of 570 m above sea level and is surrounded by two mountain ranges: the Andes mountains and the Cordillera de la Costa. These geographic conditions restrict ventilation and dispersion of air pollutants within the valley. Such features explain why Santiago, with emission levels similar to those in other cities, experiences high atmospheric contamination levels.
Data from the Chilean Health Service show that the standard for the 24-hr average of particulate matter below 10 pm in diameter (PM1O), 150 pg/m3, is exceeded throughout the winter. The average annual concentrations of PM10 exceed Chile's standard of 50 pg/m3 by a factor greater than 2. The 1-hr standard for carbon monoxide is exceeded in 20% of the data collected during the winter time, while 1-hr ozone often exceeds 0.09 ppm during the summer (1) . These levels ofatmospheric pollution are likely to cause health effects among the population of Santiago. Recent research used time-series data to examine the association of PM1O and daily mortality between 1989 and 1991 in Santiago (). The results obtained suggest a strong association between these two variables even after controlling for several potential conf6unders induding temperature, season, month, and day of the week. However, there have been few studies completed in Chile on the effects of PM1O pollution in relation to respiratory illness in Santiago. In addition, on a worldwide basis, there are only a few epidemiologic time-series studies of the effects of air pollution on the health of children and infants (3) (4) (5) . Studies in the developing world are important because the extent to which findings from industrialized countries can be extrapolated to other areas is uncertain (6 (20.2-11.5) the data capture the number ofvisits and not the number of episodes. Out of the 370 planned days of observations (excluding weekends and holidays), there was information for 352 days from the eight clinics; the remaining days were not included because there were fewer than eight clinics fully functioning. In addition, 9 days were excluded as outliers because they were holidays or because of labor disputes. Table 1 provides the general descriptive statistics of the data. There was an average of 565 visits/day among the eight clinics surveyed. Sixty-three percent of all medical visits of children under 15 years old were for respiratory illness. Among these, 60.3% were for LRS.
The health end points studied represent children who were successful in obtaining a doctor's attention and who were then diagnosed with respiratory illness. Assuming that diagnoses were without error (or with errors independent of the pollutant and temperature variables), some parents did not seek treatment for their children, some took them to hospital emergency rooms, and some who took them to clinics may have been unsuccessful in obtaining a doctor's attention due to lack of capacity. These actions may have resulted in an attenuation or flattening of the estimated dose-response function at the higher pollution concentrations.
Daily data for temperature, PM1O, and ozone were available from the Metropolitan Environmental Health Service. PM1O was monitored by a low-volume dichotomous sampler, and ozone was collected using the chemioluminescent principle. The average of the four stationary monitors located downtown within a 12-km2 quadrilateral was used to obtain the daily concentrations of PMIO and ozone. The correlations of PM10 with ozone and temperature were -0.1 and -0.45, respectively, and the correlation for ozone and temperature was 0.67.
Analyses
Examination of the daily counts for reported medical visits for upper and lower respiratory symptoms for infants below 2 years of age (young) and between ages 3 and 15 (older) supports distributional assumptions allowing ordinary least squares as the principal statistical analysis (the counts show no truncation and appear normally distributed). Each age group was examined separately for both upper and lower respiratory visits for a total of four different models. To develop our regression model, we determined the best fit of several covariates prior to the entry of air pollution into the model. In turn, we examined the association of each outcome with daily average temperature and humidity (lagged up to 4 days), day of the week, season (or month), and year of the study. Day of the week was likely to be important because the clinics were closed on weekends. Visual inspection of the data indicated clear seasonal patterns. Once the covariates with the strongest association were determined, PM10 was entered into the model. Contemporaneous exposure and lags up to 4 days were examined. All models were corrected for autocorrelation using AUTOREG in SAS (10) .
In the second analysis, seasonality was modeled as a locally weighted (Loess) smooth of time using a general additive model (GAM) in S-Plus (11, 12) . The Loess smoothing technique can accommodate nonlinear and nonmonotonic functions, offering a more flexible nonparametric modeling tool. In using the Loess smooth, each observed value is replaced by a predicted value, generated by connecting the central point from a weighted regression for a given span (neighborhood) of the data (13) . The weights of the regression are reduced as one moves further from the central point. For our purposes, we chose a span that included 20% of the data, or approximately 3 months. The model was then checked to ensure that no serial correlation remained in the data. We also tested the sensitivity of the results to alternative spans of the data. Because smoothers are an effective means of controlling for seasonality, we used this model to explicitly examine alternative lags in air pollution.
A second and third sensitivity analysis involved rerunning the model after dropping The model also includes daily average temperature (l-day lag), binary variables for day of week, and a Loess smooth of time.
*p<0.05; **p<0.01; #p<0.oJ1. (15) (16) (17) . Among panels that were not entirely composed of asthmatics, several studies have reported an association between PMIO and lower respiratory symptoms (18) (19) (20) . Air pollution effects on children have also been demonstrated from daily data on emergency room visits (21, 22) .
As in all studies, our use of the Santiago data had both advantages and disadvantages. One of the principal advantages was that the health care professionals in the clinics included in our study were specifically trained in filling out the special diagnostic forms. Studies that use data on hospital admissions or emergency room visits often face difficulties in terms of accuracy and consistency of coding and compliance. An additional advantage was that for the subpopulation being served (lower and moderate income residents), these clinics are the primary provider of health care services. Therefore, the possibility of behaviors complicated by competing servers, health plans, (24) .
